Diurnal variation of hypothalamic function and chronic subthalamic nucleus stimulation in Parkinson's disease.
Deep brain stimulation of the subthalamic nucleus (STN-DBS) improves quality of life in patients with advanced Parkinson's disease (PD), but is associated with neuropsychiatric side effects and weight gain in some individuals. The pathomechanisms of these phenomena are still unknown. Considering anatomical and functional connections of the STN with the hypothalamic-pituitary (HP) system, we prospectively investigated whether chronic STN-DBS alters HP functioning in 11 PD patients. Basal hormone levels of the HP-adrenal (HPA), HP-gonadal and HP-somatotropic axis were determined before surgery as well as 3 and 6 months after electrode implantation. In addition, 24-hour cortisol profiles and dexamethasone suppression tests were obtained. Postoperative hormone changes were correlated with individual neuropsychological test performance, psychiatric status and anthropometric measures. While PD patients experienced weight gain (p = 0.025) at follow-up, most neuropsychological data and basal HP hormone levels did not change over time. HPA regulation and diurnal rhythmicity of cortisol remained intact in all patients. The 24-hour mean cortisol levels decreased 6 months after surgery (p = 0.002) correlating with improved postoperative depression (p = 0.02). Chronic application of high-frequency electrical stimuli in the STN was not associated with HP dysfunction in patients with advanced PD. The diurnal variability of peripheral cortisol secretion as one important element of the endogenous biological clock remained intact. Evening cortisol levels decreased after surgery reflecting a favorable regulation of the cortisol setpoint. STN-DBS can be considered safe from a neuroendocrine perspective, but the origin of unwanted side effects warrants further elucidation.